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ABSTRACT 

This report of Virginia's Commission on the 
University of the 21st Century first examines the changes occurring 
within Virginia in its transition from an agricultural/industrial 
state into one heavily involved in information and technology. Next, 
the need to increase literacy in mathematics, science, and technology 
is discussed, as is the need to increase students' ability to use 
sophisticated technology. Potential effects of technology on academic 
life and the college/university environment are also examined. 
Additional sections consider: (1) the problems and concerns caused by 
a currently aging academic faculty and ways to improve faculty vigor; 
(2) the need for Virginia to recognize and foster unsponsored 
research and acknowledge the value of research being done in the 
state's colleges and universities; (3) the more complex relationships 
that will exist between society and universities in the next century; 
(4) the need to make faculty feel like a part of the university or 
college rather than affiliated only with a specific discipline or 
department; (5) issues surrounding autonomy, diversity, and 
cooperation; and (6) the need to reward cooperation, risk-taking, and 
innovation in higher education governance. Recommendations concerning 
issues of change and growth conclude the report. (GLR) 
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/ know of no safe depository of the ultimate powers of society than the 
people themselves, and if we think them not enlightened enough to 
exercise their control with a wholesome discretion, the remedy is not to 
take it firm them, but to inform their discretion. 



—Thomas Jefferson 
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There is, it seems to us. 
At best, only a limited value 
In the knowledge derived from experience. 
The knowledge imposes a fxittem and falsifies. 
For tlx* pattern is new in even' moment 
And even moment is a netv and slxxking 
Valuation of all we Ixive been. 

— IS. Eliot, "Ftwr Quartets 



THE CASE FOR CHANGE 



I. The Nation and The World 



The Virginia Commission on the 
University of the 21st Century was cre- 
ated by the 1988 Session of the General 
Assembly The Governor charged the 
Commission to develop a vision of 
higher education to meet the demands 
of the next century. 

The Commission has reviewed infor- 
mation about changes in Virginia's 
population and probable growth in 
enrollments during the next 20 years. 
It asked for a long-range economic fore- 
cast for the state. It has heard about 
student characteristics, ways in which 
different students learn, and ways in 
which the behavior of persons working 
and studying within colleges and univer- 
sities create an implicit curriculum— a 
set of values and way of looking at the 
world— that affects what people learn. 

The Commission also requested spe- 
cific presentations from state officials 
and college and university presidents. 
In hearings held across the state, it has 
been told about needs for additional 
higher-education services, often closer 
to homes and places of work- 
Science fiction makes people aware 
that the way things are is not necessarily 
the way they have to be. The Commis- 
sion considered and rejected the pos- 
sibility of taking a highly speculative 
approach to its work. At the other ex- 
treme, we considered and rejected the 
possibility of preparing a detailed plan 
for Virginia higher education in th<* next 
century. The regular planning processes 
seem to have worked well and we neither 
wanted nor had the time and ability to 
supercede them. Besides, we were 
asked for a vision, not a plan. 



So we have chosen a middle road, 
trying to be visionary yet pragmatic, 
imaginative yet grounded in the way 
things are. We have tried to think like 
citizens responsible to our colleagues 
and to succeeding generations. We have 
tned to write a script for the nature that, 
true to our democratic tradition, will 
be enacted by many not fry few. 

From this perspective, the "University 
of the 21st Century" will be an institution 
responsible for proposirg, evaluating 
and assimilating new ways of behaving 
based upon new perceptions and ideas 
about human beings, knowledge and 
practice, and the world in which we 
live. Moreover, it will be not just a place, 
but a network of resources— faculty, 
students, equipment, libraries, class- 
rooms and laboratories— ail linked to- 
gether electronically as well as physically 

After hearing and reading of many 
possibilities, the Commission thinks 
that the basic question with which we 
arc dealing is this: 'How can Virginia 
cause constructive and fundamental 
change within its colleges and univer- 
sities so they will be ready to meet the 
demands of life in the 21st century?" 
We aie looking for ways to encourage 
risk-taking within institutions that are. 
like those elsewhere, conservative and 
cautious about change. 

We ask our question with a strong 
sense of urgency; not just because enroll- 
ments will swell, but because the world* 
social and economic orders arc changing 
at an unprecedented pace that appears 
to be accelerating. Unfortunately, that 
pace is also creating a backlash against 
modernization in certain quarters, caus- 



ing some to retreat from change or to 
deny its necessity Virginia recognizes 
the responsibilities and possibilities of 
change and has historically played a 
vital role in determining the course of 
humankind. 

As we write this report, the United 
States is struggling With huge debt and 
trade deficits, rates of productivity that 
are not competitive with those of several 
other nations, and the enormous social 
costs of drug addiction and inadequate 
schooling for many. 

We also face significant changes in 
our society: an aging population; grow- 
ing numbers of poor people, especially 
children; distressingly high rates of func- 
tional illiteracy; drug use at an epidemic 
level; AIDS; the emergence of new pat- 
terns of family living. Teaching people 
to cope with some of these problems and 
to solve others— and helping them learn 
which are which— are among higher 
education's major responsibilities. 

Totalitarian governments and state-run 
economies arc being called to account, 
leading to reform movements world- 
wide.Thc European Economic Com- 
munity is moving toward a consolidation 
of interests that may make it. after 1992, 
the greatest concentrated economic 
power in the world 

These issues are but a handful of the 
most visible. There also is the dominance 
of Japan in the world's markets; the rapid 
emergence of other Pacific rim nations 
as major producers of goods; and con- 
tinuing political, economic, and social 
problems that plague emerging nations 
on three conunents. As a world leader 
the United States must be concerned 
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We no fantpriuv m tlx' time ulxni some states 
nraxm an inr/xrrtant ^ronp of states couUl de- 
cide ei en tfmii> m tlx.- u oruf IikUix uv need a 
consensus, an mtvnumoml approach to global 
problem*— not because it is a wow/ impem • 
tire, but tor ohjecttre n'u.vrns. because the 
uorUi ik a single and interdependent u hnk: 
— I'duard Mu-urdnad/t' 



/// tlx' rxyintwii! all tlx.' nortd was America 
— John Lw*ki' 



The uxjrtd i\ tmutc of erace. arul tlx.' important 
tbim> is to tottietvand u »« // n e are all strtiv • 
glmg fx'tueen uttues 



science fiction i\ mifxirtant beane* it fight* 
tlx' natural notion that there s srn net bmg fxr- 
rnanent about tlx' urn things are right turn: 
- Isaac \Mnun 



with all of this and so must the State 
of Virginia. 

The state of the environment has 
become an issue of pressing concern 
for persons of all political persuasions 
around the world Toxic waste, the green- 
house effect, depletion of the ozone 
layer, acid rain - these are problems that 
respect no national borders. 

These great global changes come at a 
time when American education is under 
as much criticism as it has experienced 
at any time during the last half of this 
century. Here are some of the major 
themes in the chorus of dissatisfaction 
with education. 

• Business leaders, politicians, and edu- 
cators arc saying that our elementary 
and secondary schools are not per- 
forming up to the mark. Although 
there are methodological difficulties, 
comparative assessments among indus- 
trialized nations seem to confirm the 
charges. 

• While our schools in general are not 
producing the prepared graduates 
that we need, we also recognize wide 
disparities among schools. Depending 
upon the will and ability of localities to 
support their schools, school systems 
&11 along a spectrum from education- 
ally affluent to impoverished. 

• The nation's colleges and universities 
enroll more students than they ever 
have and afford access to higher edu- 
cation to an extent unparalleled in the 
world. Our best institutions arc the 
envyof orher nations. Each year, more 
than 350.000 students come here from 
other countries for their higher educa- 
tion. But again, Americans and their 
leaders sense that the quality of higher 
education is very uneven across more 
than 3,000 institutions, and that equal 
access for all students remains a 
problem. 



♦ Vigorous debates are under way about 
how to make the curriculum reflect 
global and multi-cultural realities while 
preserving education in our western 
heritage; about the proper balance 
between general and specialized or 
professional education; about how to 
encourage greater attention to math 
and science education; and a varictyof 
other issues. 

• Underlying all of this, Americans appear 
uncertain about the issues of who ben- 
efits from higher education ( individuals 
or society), who should pay for it, and 
how much it should cost. We also are 
aware of the burden of the federal 
budget deficit snd debt that may dam- 
age the systems of public and private 
higher education as we know them. 

While there is confusion and cause 
for concern, the intensity of public dis- 
cussion about our nation's educational 
systems is a hopeful sign: the American 
people know that the future will be 
shaped in our schools and colleges as 
weU as in our factories, governments, 
and other social institutions. 

The importance of higher education 
in this time of rapid and often unpre 
dictablc change cannot be overempha- 
sized. Virginia's colleges and universities 
are a wellspring of new ideas, technolo • 
gies, and human talent for the state and 
the nation They are the places where 
adolescents enter into young adulthood 
and where older adults acquire the 
continuing education that helps them 
remain useful human beings. They are 
places where new knowledge is created, 
both to improve the material conditions 
of our lives and to enrich our spirits. 

At least since the establishment of 
the land-grant colleges and universities 
in the last century, America's colleges 
and universities have provided access 
and opportunity to ever-greater num- 
bers of students. They have helped to 
transform the results of laboratory sci- 
ence into better standards of living here 
and abroad. They have provided the in- 
tellectual capital of our democratic 
government. 



As this century draws to a close, we 
can say that no other nation at any time 
in human history has extended the edu- 
cational franchise as broadly as ours. 
Whatever the shortcomings of the edu- 
cational systems, those who support 
them politically and economically are 
a generous people with implicit faith 
in the capacity of human beings for 
self-improvement. 

Vfe should continue trying to extend 
the capacity for self-improvement ever 
more broadly. For this reason the Com • 
mission is committed to the principles 
of equal educational opportunity, but 
we want to emphasize the importance 
of individual initiative in acquiring edu- 
cation. The most important thing we 
can teach people is that they should 
want and will need to I earn over a life • 
time. "If you give a person a fish, you feed 
him for a day. But if you teach him to fish, 
you feed him for the rest of his life." 

The challenges are changing, and the 
educational systems must change with 
them or we shall be left unprepared. 
Virginia's colleges and universities, 
which have contributed so much to the 
development of a modern state in the 
mainstream of American life, are indis- 
pensable as the state undergoes further 
transformation. 

Vfe sec Virginia as being in a position 
to influence educational change nation- 
ally, and we judge it worthwhile to try 
to do so. Quietly, the state's system of 
higher education has emerged as one 
of the most highly regarded in the 
nation It has been well funded in recent 
years, and its colleges and universities 
have been left largely autonomous. Vir- 
ginia is poised to lead a national move- 
ment to change perspectives, curricula, 
values, and behavior in American higher 
education. 

The Commission offers its thoughts 
and recommendations for consideration 
by the people of the Commonwealth 
and their elected representatives. Look- 
ing into the future is a risky business, 
but we have not so much predicted what 
will happen as said what we think should 
happen. Vfe call for a basic transforma- 
tion in the ways in which Virginia thinks 
about higher education, colleges and 
universities think about their responsi- 
bilities, and faculties think about knowl- 
edge and their disciplines. Some who 
read our report will think that much of 
what we envision ought to be going on 
today in Virginia's colleges and univcr- 
sitic&They arc right, which is yet another 
indication of why change is urgent 
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THE CASE FOR CHANGE 

II. Virginia and 
Her People 



Profound changes arc occurring in 
Virginia- The Commonwealth is moving 
rapidly from an agricultural and indus- 
trial economy to an economy based 
upon information and technology. Peo- 
ple are moving here because jobs are 
being created in service and advanced 
technology industries. These new resi- 
dents of Virginia live and work mostly in 
the crescent that extends from northern 
Virginia to Hampton Roads. They are 
generally well educated and middle- 
income. They and the industries in 
which they work (many of which do 
business globally) need highly sophisti- 
cated services from the states colleges 
and universities. 

Not only are Virginians doing business 
all over the globe, but the world is com- 
ing to the Commonwealth. For example, 
there are 4 19 foreign-owned business 
facilities in Virginia, employing approxi- 
mately 30,000 citizcns.Thirty-five of 
these foreign-owned businesses came 
in 1988 alone. Firms from the United 
Kingdom head the list of these com- 
panies employing the most Virginians 
and investing the most in the state's 
economy. In 1985, there were five Japa- 
nese manufacturing companies located 
in the state. Now there are 40, repre- 
senting an increase in investment from 
$50 million to $500 million. 

Agriculture will continue to be an 
important aspect of the state's economy 
But agriculture itself has come to rely 
upon advanced scientific and techno- 
logical developments rather than simply 
upon human labor. The same point can 
be made about the states important 
coal industry, whose future growth is no 
longer labor-intensive because of tech- 
nological advances. Both sectors will 
continue to rely on university research 
and educated employees, and our col- 
leges and universities should support 
them in any way possible. 

The changes in Virginia arc pan of 
global changes that mark the beginning 
of an era. In advanced nations, technol- 
ogy no longer simply extends our ability 
to manipulate an essentially inert uni- 
verse. Now it helps us to create infor- 
mation; to manage large, complex, and 
diverse systems without inhibiting their 
development; and to expand the moral, 
social, and intellectual universe in * hich 
we live 

As this new era begins, the populition 
of Virginia will increase and so wi.t 
enrollment in higher education. WhUe 
long-range forecasts of enrollment are 




notoriously imprecise (for the past 
decade or more, they have underesti- 
mated the state's population growth), 
migration into Virginia and the echo 
effects of the baby boom combine to 
make an undergraduate enrollment 
increase of 30 percent by 2005 quite 
possible. Increases in graduate enroll- 
ment are more difficult to forecast but 
arc Likely because the industrial devel- 
opment of Virginia seems to be largely 
in sophisticated services and advanced 
technologies. More adults will return to 
higher education in order to continue 
learning as their work changes. 

The increases will be significant, but 
are manageable if the state begins now 
to plan for what probably will happen 
beginning around 1994. The growth 
will occur after a bottoming- out period 
during which the number of Virginia 
high school graduates will decline and 
undergraduate enrollments should 
remain relatively stable. 

This period, from 1990 to 1994, 
should be used to prepare for the decade 
or more of steady growth that will fol- 
low. This means that the states colleges 
and universities should re-examine their 
missions, taking care to reallocate their 
existing resources so they can be used 
most effectively after 1994. It means 
that n^w forms of public-private part- 
n erf hip should be developed so the 
state can use its resources to p, ovide 
the greatest possible variety of oppor- 
tunities for potential students. It means 
that future growth should be targeted 
as carefully as possible to take advantage 
of the existing capacities of Virginia's 
state-supported and independent col- 
leges and universities. 

As the state's population grows, pri- 
marily but not exclusively within the 
crescent defined by northern Virginia, 
Richmond, and Hampton Roads, and as 
new centers of commerce arc created, 
sizeable portions of Virginia and the 
states population will not benefit directly 



from the new wealth and opportunities 
available.The split between affluent and 
needy regions of the state could become 
even greater than it now is. We urge that 
special attention be given to the needs 
of persons in geographically disadvan- 
taged regions. Providing access to higher 
education should continue to be a top 
priority This will require different tac- 
tics in rural areas than in urban. 

Wc note that young black women and 
men do not continue their educations 
at the same rates as their white peers. 
Virginias colleges and universities have 
made great progress in the last 20 years, 
but they still have not achieved equal 
participation for all segments of the pop- 
ulation. The college-going rate of white 
high-school graduates has increased by 
about ten percent in the past ten years, 
while that of blacks has remained about 
the same. Even as their numbers have 
increased in the total population, blacks 
today represent about the same portion 
of students in higher education (ten 
percent) that they represented in 1955. 
Virginia is not alone among the states in 
this regard, but substantial numbers of 
human beings are not developing to 
their full potential. 

The place to begin changing college- 
going patterns is, of course, in the ele- 
mentary and secofkiary schools. It is 
critically important that people learn to 
expect that they will continue their 
educations beyond high schooL Earty 
childhood programs and the courses 
children take throughout elementary 
and secondary school will determine to 
a large extent whether they go to college 
and how well prepared they will be. 

Linked to the states efforts to reduce 
the number of high school dropouts 
should be a program that gives young 
people greater assurance than they have 
at present that they can go to college 
whatever their familys ability to pay The 
problems of educational disadvantage, 
social and economic ba: Tiers to higher 



A nd now. . . we must again try to discover what 
sort ofuvrld this is. and why we have been 
sent hither. 

— Nathaniel Hawthorne 



Although I do not... believe that the human con- 
dition will ever advance to such a state of per - 
faction as that there shad no longer be pain or 
vice in toe uvrid, yet I believe it susceptible of 
much improvement. . .and that the diffusion of 
knowledge among people is to be the instru- 
ment by which it is to be effected 
— Thorrus Jefferson 

The opposite of a correct statement is a false 
statement. But the opposite of a profound truth 
may well be another profound truth 
-Niels Bohr 
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education, and access are complex we 
applaud efforts in communities and in 
elementary schools across the state to 
address the needs of special groups of 
students and to counsel them about 
their educational opportunities. We also 
applaud colleges and universities that 
are working directly with middle and 
secondary school students to help them 
prepare for higher education. A coordi- 
nated effort from prc-school through 
higher education is essential to prepare 
people for learning over a lifetime. 

lb be realistic, people will stay in- 
volved in education only if they perceive 
that schooling will result in better lives 
and opportunities, we think it likely 
that better lives will result from their 
being able to hold jobs requiring ad- 
vanced education, either occupational- 
technical or beyond. Elementary and 
secondary school students should be 
aware of career opportunities from the 
skilled trades to the learned professions. 
Virginias colleges and universities should 
maintain their capacity to prepare stu- 
dents across that range. 

Arguably, there are enough students 
in higher education to fill the best jobs 
in Virginia's economy But this argument 



rests on an assumption we reject: that 
the major purpose of higher education 
is to prepare people for jobs, we believe 
that higher education should help all 
people develop their capacities to the 
fullest— as workers, citizens, members of 
families and other social institutions, and 
participants in the global community A 
broadly educated citizenry is essential 
to sustain and improve even further the 
quality of life in Virginia. Programs that 
alert children and adults to the benefits 
of higher education and prepare them 
for lifetimes of learning should be inte - 
gral to education at all levels. 

Virginia, then, is in the midst of pro • 
found and often confusing change, in 
the context of a generally healthy econ- 
omy and growing population, circum- 
stances call for new approaches from 
our educational systems and institutions. 
The schools, colleges, and universities 
have improved markedly over the past 
several years, and now they are called 
to coordinate their activities better, to 
introduce new perspectives on their 
curricula, and to become actively in- 
volved in a range of state and global 
problems that will be with us beyond 
the turn of the century. 
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III. Global Perspectives and Literacies 



/ Wfe fxnv need of critics of science . Wv need 
people wlx) can tell us bou science is done, 
douv to tlx* finest detail and also why it is 
done. txnv tbe new maps of knowledge aiv 
Ixmg drnirn. and Ixnv to distinguish among 
good scumcc. bad science, and naiiwnse 
- Lewis Thomas 



Daunting though it may appear, mak- 
ing space for more students in Virginia 
higher education is not the major prob- 
lem we face. Higher education has 
absorbed greater surges of new students 
at least twice in the last 50 years: under 
the GI Bill after World war 11 and as the 
original "baby boom" surged through 
the educational systems, we saw at those 
times that change can occur rapidly 
when higher education perceives that 
it is in society s and its own interests 
to change. 

The major challenge is the need to 
develop new and different perspectives 
from which the curricula of colleges 
and universities are taught, and new 
understandings of higher education's 
responsibility to the state, its citizens, 
and the nation. 

The need for mathematical, scientific, 
and technological competence in the 
21st century is generally accepted \tt 
we arc far from achieving literacy in 
these areas and ought to make more 



forthright efforts in the curriculum to 
do so. We need citizens who can under- 
stand and question science and tech- 
nology, and who can make informed 
judgments about them. 

we also should have a curriculum that 
helps students develop competence in 
public speaking, writing, listening, and 
seeing the world around them. The cur- 
riculum should, in short, attend to all 
forms of communication in which we 
regularly engage. 

It seems clear to us that our lives 
are now inextricably related to those 
of people living in other nations and 
different cultures. As our nation be- 
comes more racially and ethnically di- 
verse, the difficulty of seeking a common 
ground among our own citizens is in- 
creasingly linked to our efforts to find 
a common ground among trading part- 
ners and political allies around the 
world we canundcrstandoureconomy 
only in the context of a global economy, 
just as we can understand our environ- 



ment only in the context of the global 
environment. 

Political issues at the national, state, 
and sometimes the local levels now 
have global dimensions. Our lives have 
changed in ways that we have not yet 
fully comprehended, we need to pre- 
pare students for a world in which old 
rules and assumptions no longer apply. 
For instance, in the year 2000, only 1 5 
percent of the new workers enterir , 
the American job force will be Caucasian 
mea Our children and grandchildren 
will encounter vastly different work- 
places than those to which many of us 
are accustomed. 

The best response from higher edu- 
cation is to offer students an entirely 
dinrrcm perspective— a global perspec- 
tive—on the subjects they choose to 
study Phis goes beyond adding some 
courses on global issues or starting a 
few new degree programs. For instance, 
only two Virginia colleges and univer- 
sities offer graduate study in foreign 



languages. OnWoi ,e offers more than 
an introduction to Japanese or Chinese 
and no state -supported institution offers 
Korean language study. Changing this 
involves a new perspective on language 
study: not a general education require- 
ment to get out of the way but a prelude 
to valuable advanced courses. 

We should be careful to distinguish 
among curricula in determining what 
"global perspective" means.The phrase 
suggests an attitude, a way of looking at 
things, rather than merely a new reading 
list. VCe think that substantive change 
will require reconsideration of teaching 
and learning across the curricula. While 
this kind of change rarely if ever occurs 
overnight, it is important that we begin 
now to talk about how it should occur. 

The graduates of Virginia's colleges 
and universities should know that the 
cultures to which human beings belong 
determine in large part the ways in 
which they perceive the world, the 
questions they can ask about it, and what 
and how they know. They should be 
aware of and, if possible, experience for 
themselves the diversity and richness 
of human experience, a diversity rooted 
in culture but also in gender and race. 

Clearly, this requires more than study- 
ing geography or a foreign language, 
although the study of languages is par- 
ticularly important because they shape 
and are shaped by the cultures in which 
they are rooted. It involves more than 
a semester abroad, although living in 
another culture is invaluable as a way of 
learning the richness of human experi- 
ence. It involves more than a required 
course or sequence of courses in gen- 
eral education. 

The transformation will have to begin 
with the faculty because we are sug- 
gesting that they see the world and the 
disciplines in which they specialize in 
different ways. Only when faculty begin 
to re-think the premises upon which 
their teaching and research have been 
based, and are given the time, resources, 
and rewards to do so, will it be possible 
to transform the curricula. 

Virginians, and indeed all Americans, 
need to understand other cultures in 
order to understand their place in the 
world. But it is, of course, equally impor- 
tant that they understand their own 
national heritage. We think wc arc enter- 
ing into a period in which there will be 
a constant interchange between global 
and national forces that arc critical to 
us and that will continue to define who 
we arc 

Knowing ourselves as Americans 



involves both knowing the history, lan- 
guage, customs, and ideals of the pre- 
dominant culture and recognizing the 
racial, ethnic and cultural diversityof 
the American people. lb deal effectively 
with the rest of the world we shall have 
to leam to deal effectively with the dif- 
ferences among ourselves. Indeed many 
cultural identities can become a national 
identity. 

We favor a curriculum that introduces 
students to American thought in all its 
complexity This means helping students 
to comprehend the ideals of this nation 
and the many experiences of Americans 
that run counter to these ideals. We 
favor a curriculum that helps students 
develop the skills of analysis and com- 
munication that will make it possible 
for them to understand the overlapping 
cultures in which they live and also 
to shape them. By helping Americans 
become thoughtful creators of culture, 
higher education serves not only as an 
agent of continuity but as an agent of 
change. 

We think that what is required is a 
thorough review of the entire under- 
graduate curriculum, both general edu- 
cation and the majors, with this question 
in mind: 

"To what extent docs this part of the 
curriculum help students to compre- 
hend the variety of human cultures 
and the wide range of human experi- 
ence that results from it?*' 
This inquiry will involve considera- 
tion by all institutions of ways of teach- 
ing, the content and breadth of present 
courses, and possibly the development 
of different curricular offerings. Global 




differences and similarities in the ap- 
proach to knowledge arc significant and 
worthy of study in the sciences as well 
as the social sciences and the humanities. 

we further recommend that the col- 
leges and universities undertake a broad 
review of graduate and professional 
curricula. Wc realize that study at this 
level is more specialized but there may 
nonetheless be places where new global 
perspectives should be included. 

The Commission notes several areas 
of scholarship that the colleges and 
universities might draw upon as they 
seek to reflect greater diversity in their 
curricula. Research on women and 
gender and on the African -American 
experience, in particular, is enriching 
ourunderstandingofourown and other 
cultures. Research on non-western cul- 
tures is making similar contributions. 
An exciting project, "Race and Gender: 
Programs in Faculty and Curricular 
Development," at Mary Washington 
College offers a valuable example of 
how an entire institution is being influ- 
enced by such scholarship. 

The focus of this report is on under- 
graduate and graduate education in the 
liberal arts and sciences. But some of 
our observations may apply to profes- 
sional education (law, medicine, dentist- 
ry, and veterinary medicine) as well 
Time did not permit a thorough scrutiny 
of these programs but we did receive 
comments from faculty, administrators, 
and interested citizens. We recommend 
that the Sate Council of Higher Educa- 
tion be directed to conduct separate 
studies of selected professional degree 
programs in the Commonwealth. 
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We arc particularly concerned about 
the future of medical education. Changes 
in federal health care programs, in med- 
ical pracucc, and in the health needs of 
the population make future financial 
support for medical education and the 
teaching hospitals usually associated 
with medical schools a potentially criti- 
cal issue. Medical education ought to 
be the first professional program the 
Council studies. 

The role of Virginia's traditionally 
black colleges and universities deserves 
special mention. The objectives of in- 
creasing the black enrollment at the 
state's and the nation's traditionally 
white institutions and of strengthening 
the traditionally black institutions must 
be pursued equally. 

Also important is preservation and 
development of an African -American 




tradition that should be recognized as 
part of our heritage and of our everyday 
lives. The traditionally black colleges 
and universities should continue their 
efforts to attract more white students 
so they will have opportunities to ex- 
plore this rich and important part of 
American culture. 

Virginia also should consider ways to 
ensure that the large number of persons 
who enroll in two-year or short cccu- 
pationJ-tcchnical programs leave higher 
education with a global perspective. 
Virginia's community colleges enroll 
about 40 percent of the students in the 
state -supported institutions. Fewer than 
one-fourth of these students are enrolled 
in programs aimed at transfer and further 
study toward a bachelor's degree. In 
fact many community college students 
do not seek degrees at all. 



While a great deal has been written 
during the past few years about the "in- 
formation age" in which we now are 
living, there appear to have been few 
attempts to understand what kinds of 
changes will occur within colleges and 
universities as a result of significant 
advances in computing and communi- 
cations technology. VMc have been told 
only that tomorrow's workforce (and, 
indeed, today's) will have to be "com- 
puter literate'' and capable of using 
sophisticated technology to perform 
tasks that hitherto have been done either 
mechanically or not at all. 

It clearly is important that our chil- 
dren and theirs be able to work with the 
most sophisticated technology available 
to them Our colleges and universities 
have a special obligation to ensure that 
their curricula include instruction in 
this technology, and Virginia has an obli- 
gation to ensure that its system of higher 
education continues to have access to 
the equipment needed for excellent 
instruction, research, and service. 

It also is important that our students 
understand that life in the "information 
age" involves far more than the conve- 
nience of a personal computer in every 
home, totally portable music systems. 



It will not be easy to impart global 
perspectives through occupational- 
technical programs that last two years 
or less. But the women and men enrolled 
in these programs may be participating 
in the final formal educational experi- 
ences of their lives. The community 
colleges owe to them the opportunity 
to comprehend the cultural complexity 
of the world in which they will li ve.They 
will be better and more productive citi- 
zens for the experience. 

Rnally undergraduate education, 
both baccalaureate and occupational- 
technical, should help women and men 
become more adaptable to changing cir- 
cumstances. We shall not rehearse pre- 
dictions about the number of times 
people will change jobs and careers, but 
it is clear that a global, liberal education 
will stand students in good stead. 



and the "call waiting" option on tele- 
phones. Vfe have moved from a society 
and economy in which technology was 
primarily an extension of human muscle, 
giving us the strength to manipulate 
inert materials— a manufacturing and 
processing society —to one in which 
technology functions to create infor- 
mation. Biotechnology, management 
systems, processing and manufacturing 
systems— all create information from 
data that heretofore could not be col- 
lected, analyzed, or synthesized. The 
"information age" signifies a new rela- 
tionship between us and the wx>rld in 
which we live. Comprehending the 
technology that makes this age possible 
is important Comprehending the impli- 
cations ctf the changes ttat haw 
and will occur because of the technology 
is critical. 

Teaching about the technology is the 
easy task. Learning to ensure that tech- 
nology is applied wisely is Jar more diffi- 
cult Mastery of technical, professional, 
and administrative skills is not enough 
to make life good in the next century. 
College and university students have to 
learn how to make technology part of 
useful lives. The curriculum should 
explore technology* possibilities and 



IV. Technology, Teaching 
and Learning 



stress our responsibility to use it well 

The imaginations of those responsible 
for colleges and universities themselves 
will be tested by the ways in which the 
power of advanced technology is incor- 
porated into teaching and learning with- 
in the institutions. Used properly, it can 
improve the quality of instruction and 
increase the personal contact between 
faculty and students. Used improperly 
it will contribute to the depersonaliza- 
tion of hir' .er education that has been 
decried at least since jokes about stu- 
dents being treated like punched cards 
in a computer system ("please don't 
fold, spindle, or mutilate me!") began 
making the rounds. 

One excellent document about the 
use of technology in higher education 
is the "Report of the University Task 
Force on the Impact of Digital Technol- 
ogy on the Classroom Environment," 
presented early in 1989 to the com- 
munity of Virginia Polytechnic Institute 
and State University. The Commission 
draws heavily upon it in discussing the 
subject. 

The constraints of space and time will 
be reduced by thoughtful introduction 
of telecommunications and computers 
into the instructional mission of colleges 
and universities. For centuries, students 
have earned academic credit for hours 
spent in contact with an instructor. It 
was, therefore, essential that they be in 
the same place at the same time. The 
Virginia Tech report finds that new digital 
technology offers the promise of three 
significant changes in student- faculty 
contact: 

'*( 1 ) The nature of formally struc- 
tured contact will shift 
(2) A larger part of faculty/student 
contact will be ad hoc and rela- 
tively unstructured 
( 3 ) The provision of an electronic 
message system will allow exten- 
sive contact without requiring 
student and teacher to be in the 
same place." 
These changes, the Tech report goes 
on, will be positive only if the amount 
of faculty contact with students outside 
the formal classroom increases as class- 
room contact itself decreases. But this 
will require different architectural con- 
ceptions that offer faculty and students 
informal gathering places. The distinc- 
tions among classroom and laboratory 
buildings, libraries, student centers, 
residence halls, and faculty offices 
become much less clear than they arc 
today The new technologies suggest 



the following types of changes in aca - 
demic life 

• Students will be attending televised 
lectures in their residence halls and 
drawing materials from the library 
using the computers in their rooms. 
Future residence halls should be viewed 
as at least partly instructional space, 
and students should be encouraged to 
be actively involved with one another 
in their own learning. This has impli- 
cations for how residence hall con • 
strucuon is financed. 

• Faculty will be meeting students infor- 
mally and doing much of their non- 
laboratory research in their offices. The 
size of offices may have to be larger. 

• Some instruction will be conducted 
electronically and some will occur 
in small informal meetings between 
faculty and students. The amount of 
standard classroom space probably 
can be decreased 

• The advent of advanced technology 
will enable colleges and universities 
to integrate many aspects of college 
life, rather than segregating them into 
separate buildings. Space for student 
activities, for instance, can be com • 
bined with other kinds of space. (This, 
too. implies different approaches to 
financing construction ). George Mason 
University, for instance, is proposing 
to wrap its new student center around 
the library. 

• Non -residential and commuting stu- 
dents will also be able to attend lectures 
in convenient locations or at home as 
well as have access to libraries elec- 
tronically from multiple locations. Off- 
campus uses of space and faculty time 
to accommodate these students as 
flexibly as possible should be designed 

• Electronic access to library catalogues 
will eliminate the need for some refer- 
ence space in libraries but probably 
will increase the need for computer 
space. Conversion of large volumes of 
statistical and other material to elec- 
tronic media will reduce the need for 
storage space as the library becomes 
more an information center and less 

a warehouse. 



VCe need to reconccive the role of 
the library as the heart of an academic 
institutioa Our discussions have led us 
to think that the library of the future 
will be more than a repository of books, 
papers, records, and other print materiaL 
Primarily it will be a critical node in an 
information network: a source of infor- 
mation and of help in determining what 
information is available and how to gain 
access to it. The role of the reference 
librarian will be expanded greatly as the 
range of accessible materials increases. 

Again, we have not developed a de • 
tailed plan for the academic libraries of 
Virginia. Much of what is being done in 
the system of higher education seems 
to be directed toward the rigjht objec- 
tives. Wc recommend that a detailed 
plan be developed that includes these 
elements: 

• creation of fully electronic and com • 
patibie catalogues of the holdings of 
every academic library in the state 

• creation of a telecommunications net- 
work by means of which users can 
search for materials in every academic 
library in the state and can have 
some materials transmitted to them 

• linkage of the Virginia library network 
to all major national and other state 
networks 



Our existing theories work uell. which is 
certainly a reason to be happy : but ue should 
also be sad because the fact that they- work so 
ueli is now revealed as tery Utile assurance 
that anyfiiture theory uill took at all like them. 
—Steven Weinberg 
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• reduction of printed materials, where 
feasible, legally permissible, and appro- 
priate, to electronic media to reduce 
storage requirements and permit rapid 
electronic transmission 

• concentration of little-used materials 
in high-density storage facilities 

• preservation of historically important 
documents and texts 

• emphasis on library services provided 
by information specialists. 

Making the kinds of change envisioned 
will require access to sophisticated 
equipment and assurance that equip- 
ment can be replaced on a regular 
schcdule.The Higher Education Equip- 
ment Trust Fund, a debt-financed pro- 
gram that has provided S85 million for 
instructional and research equipment, 
was created with great foresight and 
imagination by the Governor and Gen- 
eral Assembly in 1986. It continues to 
have the potential to meet many tech- 
nological needs of Virginia higher edu- 
cation. It is unique in the nation and has 
placed Virginia's colleges and universi- 
ties among only a few in the nation for 
whom access to instructional and re- 
search equipment is not a major prob- 
lem. If it continues to be supported and 
employs the most advantageous financ- 
ing vehicles available, it will help the 
colleges and universities and their stu- 
dents immeasurablyovcr the next 
decade or more. 

The need for a long-range vision is 
nowhere so acute as in space planning. 
Buildings being planned today and con- 
structed in the early 1990 s will be used 
until 2030 or beyond. Campus planners 
should envision the electronic oppor- 
tunities that will be available in the com- 
ing decades and the changes in teaching 
and learning that will occur. They and 
state officials should be open to new 
partnerships between higher education 
and private enterprise: common research 
facilities, electronic classrooms in offices 
and plants, privately-financed construc- 
tion of university facilities on state 
property, to name a few possibilities. 

Colleges and universities will also 
need different kinds of space as the char- 
acteristics of their students and staff 
change. Child care facilities, for instance, 
arc important to married students and 
workers, and particularly to single par- 
ents Providing convenient space for this 
service will help to make institutions 
accessible to much of the population. 

But constructing the right physical 
plant is only part of the challenge.Thc 
reward systems that guide behavior of 
faculty and administrators will have to 



change as well Colleges and universities 
typically do not have ways of counting 
informal contact between faculty and 
students— contact apartfrom the "crcdit- 
for- con tact" time spent in classrooms 
and laboratories— in making promotion, 
tenure, salary, and other decisions that 
reward faculty for work well done. Yet 
the Virginia Tech report suggests that 
this informal contact will increase as the 
faculty-student relationship changes. 

In much of American higher educa- 
tion, extensive personal contact between 
students and faculty is rare. This is espe- 
cially true in the most popular academic 
programs and at the freshman and soph- 
omore level. The Virginia Tech report 
cautions against allowing the new tech- 
nology to "exacerbate this already 
serious problem. If we are to see less of 
our students in the classroom, it becomes 
important that we see more of them 
outside it. Such interaction, however, 
requires both location and motivation, 
and both are in short supply" 

The locations can be provided by 
building diflfcrent kinds of space.The 
motivation comes from the incentive 
system. Faculty will need released time 
to develop courses appropriate to elec- 
tronic delivery Students will not be well 
served if the existing courses are simply 
converted to a new medium. Courses 
transmitted electronically need not be 
bound by the traditional academic cal- 
endar or by the normal workday, once 
they have been freed from the standard 
"credit for contact" mode. 

Faculties will have to design new ways 
to recognize and reward high quality 
teaching, both in the formal classroom 
and in unstructured settings. "Perhaps 
the one essential mission of higher edu- 
cation:* the Virginia Tech report states. 
' one that could be accomplished by no 
other institution in our society, is that of 
advanced teaching and leai r»ing Because 
of this unique mission, colleges and 
universities must ensure that faculty arc 
recognized and rewarded for quality 
teaching as well as provided opportuni- 
ties for improving their teaching" 

Our public hearings, reading, and 
personal experiences convince us that 
advising students is one of the most 
neglected aspects of academic life. If 
the advent of technology implies that 
advising and informal contact with stu- 
dents become much more important 
faculty responsibilities, the faculty will 
have to I cam to do them well. Vfe cannot 
assume that they are easy tasks or nat- 
urally performed No one has difficulty 
comprehending the need to re-train the 



workers in an assembly plant when it is 
automated. XVe need also to understand 
that faculty, whose responsibilities are 
so much more complex and so impor- 
tant, must learn new skills as their work- 
places are changed by new technology 

The types of people employed in col- 
leges and universities to offer instruction, 
the terms and conditions of their em- 
ployment, and the systems by which 
they are rewarded for their performance, 
all will have to change as computer and 
telecommunications technology perme- 
ates higher education. As they propose 
to install sophisticated technology that 
will change the nature of teaching and 
learning, Virginia's colleges and univer- 
sities should be required to demonstrate 
that the rewards for faculty encourage 
good advising and informal contact with 
students.These activities should become 
a more important part of collegiate life. 

it is not possible to provide an educa- 
tion for the 2 1st century without the new 
technology, and the state has an interest 
in ensuring that it is used wclL Planning, 
funding, and institutional mission deci- 
sions should support and encourage 
adoption of the technology Assessments 
of student learning conducted by each 
college and university should seek to 
determine the strengths and weaknesses 
of the technology and the ways it is used. 



THE CASE FOR CHANGE 

V. The Faculty 



The aging of the faculty is a matter 
of grave and immediate concern, even 
though the effect will not be felt for ten 
to 20 years from now. There is no man- 
datory retirement age in Virginia, and 
the largest number of faculty arc now 
between ages 45 and 55, with about 
one -fifth over age 55. Very sketchy Vir- 
ginia data indicate that few faculty will 
opt to continue working beyond the age 
of 70, even when there is no mandatory 
retirement age. These data mirror the 
little national data of which we arc aware 
we can estimate, therefore, that in the 
decade from 2000 to 20 1 0 more than 
half the faculty in Virginia probably will 
retire. But economic conditions could 
change the behavior of older faculty, 
and the state ought to plan ways to take 
advantage of their talents under any 
conditions. 
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There will not be a sufficient number 
of high-quality faculty available to replace 
those retiring and to respond to the 
enrollment growth that is coming. An 
analysis of national trends in the aca- 
demic labor market suggests that from 
1997-2007 there will be a supply of 
approximately 62,000 potential new 
faculty and a demand ranging from 
75.000 to 80,000 vacant positions. 
Q early this will be an extraordinarily 
difficult market in which to recruit out- 
standing candidates, we also know that 
there will not be sufficient numbers of 
blacks and women in Virginia's faculties 
unless something is done to change 
current trends. (In 1988-89 only six 
percent of the instructional faculty at 
public institutions were black and 28 
percent were women.) V(e arc, more- 
over, concerned that departmental 
structures which support the disciplines 
may sharply limit higher education's 
flexibility in a time of rapid and dis- 
locating change. 

The potential shortage of highly qual- 
ified faculty cannot be dealt with by one 
state's system of colleges and universi- 
ties. Nonetheless, there are some actions 
Virginia can take. 

• Virginia should help the major doctoral 
degree -granting institutions support 
adequate numbers of the best possible 
graduate students in the sciences, the 
arts and letters, and the social sciences. 
Graduate students in disciplines whose 
research is sponsored sometimes can 
receive stipends as part of the research 
project funding. But those in other 
disciplines will need graduate fellow- 
ships in order to survive on the way 
to their doctorates, we think that addi- 
tional financial support for students 
pursuing doctoral degrees is an invest- 
ment that is well worth making. 

For their part the doctoral degree- 
granting institutions should review 



their graduate programs carefully to 
ensure that students can earn doctoral 
degrees in the shortest possible time. 
The time required to earn a doctoral 
degree has increased steadily over the 
past two decades. In 1967, the average 
time to earn the degree was 5.4 years. 
By 1987, it was 6.9. 

The doctoral degree-granting insti- 
tutions also should seek to ensure that 
graduate students arc learning to be 
good teachers and good faculty mem- 
bers. Preparing graduate teaching assis- 
tants for their responsibilities is an 
obvious place to start Seminars bring- 
ing together experienced faculty and 
graduate students to discuss teaching 
and the roles of faculty also might help. 
Discussion of faculty participation in 
institutional governance is particularly 
im portai.. . 
• The nations scientific and engineering 
work force is threatened by retirements 
and chvindling student interest. This 
is occurring at a time when 85 per- 
cent of new entrants to the labor force 
between now and 2000 will be minor- 
ity group members and women— 
groups historically undcrreprcsented 
in science and engineering The oppor- 
tunity presented by this situation to 
increase the numbers of women and 
minorities in science and engineering 
is unprecedented- 
Virginia should invite the states that 
produce the largest numbers of poten- 
tial faculty (those with the major doc- 
toral degree programs) to join with it 
in a multi-state compact to increase 
the numbers of blacks and women 
receiving doctoral degrees in the sci- 
ences, social sciences, and humanities. 
Rather than each attempting to go it 
alone, participating states could contrib- 
ute funds to a centrally administered 
feUowship pool that would £ olicit appli- 
cations throughout the nation. Addi- 



tional support could be sought from 
major foundations. Students would 
follow normal admissions procedures 
and t?ke meir fellowships to the insti- 
tutions (state-supported or indepen- 
dent) of their choice. 

think it likely that a concerted 
effort would reach more students and 
attract more non-state support than 
individual efforts of the states. This is a 
national problem, not simply Virginia's. 
An organization like the National Gov- 
ernor's Association might take the lead 
in developing the compact 

• Virginias colleges and universities 
should look to hire new faculty from 
a pool of women and men who took 
their doctoral degrees during the past 
ten to 15 years when there were few 
faculty jobs available. Many of these 
persons sought other careers but 
remain qualified to teach in the nations 
colleges and universities. Indeed, the 
University of Virginia has run a summer 
program for several years to help doc- 
toral degree recipients prepare for 
work outside the p ;adcmy. It may now 
be time to invite some of them back 
inside, if they wish to come. 

The response is liable to be limited. 
Many persons, having begun other 
careers, may not be willing to start on 
the problematic pursuit of tenure. Many 
will not have remained current in their 
academic fields and will not be able 
to pick up where they left off Those 
who choose to return may need help: 
seminars covering new developments 
in their disciplines, mentors from 
among the senior faculty; initially 
reduced teaching loads. 

• Virginia should begin a hiring program 
by 1992-94 to bring young faculty into 
the states colleges and universities. 
Their presence will be premature as a 
response to enrollment growth, but not 
in response to the kinds of curricular 




Anygood teacher faces a central d ilemma: be 
orsbe must pass on a base of knowledge, while 
simultaneously communicating the idea that 
knowledge itself is emergent, uncertain, and 
subject to revision. 

—Ursah Wagner 



It is the theory that decides ubatue can observe. 
—Albert Einstein 
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change needed Most important, hiring 
them in 1992-94 wiJi give Virginia an 
advantage. Such a program is a way 
to get the best faculties in place now 
before recruiting starts in earnest later 
in the 1990's, 

Institutions might ask senior faculty 
beyond age 70 to become mentors to 
junior faculty who are beginning their 
careers in Virginia colleges and univer- 
sities. Senior faculty also could become 
mentors to graduate students in the 
doctoral -degree granting institutions. 
• Finally, the need for a new generation 
of well-educated faculty is national and 
adequate financial support for graduate 
students ought to be a federal priority. 
Virginia and the other states should 
encourage the federal government to 
support graduate student assistance 
and we urge the Governor and General 
Assembly to communicate this need to 
. Virginia's Congressional delegation. 
As global dimensions are added to 
the curricula, as telecommunications- 
based instruction becomes more widely 
used, as increasingly sophisticated stu- 
dent advising evolves, and as other 
changes occur that we have neither the 
wisdom nor the information to predict, 
Virginia's faculties will need more oppor- 
tunities for professional renewal and 
development than are new available. In 
part, this need can be met by individual 
institutions if they have funding for it — 
and this should be a priority item in the 
next decade— but Virginia also should 
consider creating several Faculty Teach- 
ing Centers within the system of higher 
education. Stated broadly, their mission 
would be to help faculty renew them- 
^selves as teachers: to Ieam new tech- 
niques, improve advising skills, master 
new forms of instruction (such as the 
use of television), design new courses, 
take seminars on new developments in 
their fields, and so on. They need not 
follow a single mode! and could be 
established on the basis of competitive 
proposals from the institutions. 

Individual institutions and groups of 
institutions should begin faculty semi- 
nars as pan of the regular activities of 
the academic year. Faculty could be 
invited to work together on specific 
topics, with their work stimulated by 
guest lecturers and consultants. These 
seminars— along with leaves, released 
time, and Faculty leaching Centers- 
would hr'ip faculty prepare themselves 
to me< i the challenges of sweeping 
curriculum change. 



Research and scholarship in the rcr- 
vice of Virginia, the nation, and the peo- 
ples of the world clearly are important 
responsibilities of the state's colleges 
and universities. One of the most impor- 
tant contributions higher education 
makes to the states is research and schol- 
arship that promote economic develop • 
mcnt: ideas, new industries, processes, 
and products that add jobs and wealth 
to the state's economy. 

The mission of the modem research 
university includes a number of activi- 
ties that compete for limited resources. 
While this adds to the complexity of 
American higher education, we think 
it is important that research in a demo- 
cratic society be conducted in institu- 
tions committed to unfettered inquiry 
and academic freedom. 

we ar* impressed by the progress Vir- 
ginia is making as three of its universities 
move upward in the ranks of the nations 
top 100 research institutions in terms 
of sponsored research volume and as 
several others build noteworthy strength 
in various fields of research. The quality 
and range of Virginia's growing research 
ventures arc noteworthy as well. VPe 
think that this growth should be encour- 
aged, and that the research conducted 
in Virginia's colleges and universities 
drives its economic development. At 
the same time, we note that Virginia has 
the 11th largest system of higher educa- 
tion in the nation but its universities rank 
only 20th in total volume of sponsored 
research. The state should do what it can 
to encourage an increase in the amount 
of high calibre scholarship and research 
performed by the faculties of the col- 
leges and universities. 

It is important to recognize that some 
kinds of scholarship and research arc 
better supported financially by sources 
outside the university than others, for 
example, there is less money for research 
into public policy issues than there is 
for adhesives and composites, and there 
is still less for research in literature. 
Sponsored research tends to generate 
answers to the questions in which its 
sponsors are interested. 

Published research in many disci - 
p lines usually is not sponsored, even 
though it creates new knowledge that 
helps to shape the disciplines. Much of 
the research in the humanities, the arts, 
and the social sciences is not sponsored 
externally. 

Virginias emphasis on the importance 



of research in its system of higher edu- 
cation ought to recognize both that 
which is sponsored and that which is 
not. Ranking institutions by sponsored 
research volume distorts the notion of 
scholarship and provides an incentive 
to emphasize some disciplines at the 
expense of others. For our long-range 
good, we ought to think of research in 
all the disciplines as an activity that 
warrants society's support. 

All scholarly inquiry, whether spon- 
sored by external sources or not, is 
central to higher education's role as a 
primary creator of new knowledge. Vir- 
ginia should encourage scholarship and 
research in all fields in which its univer- 
sities have faculty strength. This will 
help to ensure that the institutions do 
not become skewed in one direction 
or another by the external support they 
r»*ceivc for some kinds of research. 

At the same time, we recognize that 
research sponsored by federal agencies 
and industry generates jobs and wealth 
in Virginia, as witnessed by the fact that 
the University of Virginia has been able 
to construct almost $ 30 million worth of 
research space from sponsored research 
overhead in the last decade. This research 
is particularly important, and we offer 
several recommendations, again with- 
out having developed a detailed plan. 

• Because sponsored research often 
requires additional support for space, 
equipment, and staff to accommodate 
the projects undertaken, Virginia should 
support externally sponsored research 
based on the amount the institutions 
generate from external sources. 

• When institutions increase their exter- 
nally sponsored, peer-reviewed re- 
search volume above that of a base 
year, the state should reward them, 
primarily by providing additional lab - 
oratory space, supporting graduate 
assistants and post-doctoral students, 
and continuing to return the state's 
share of overhead revenues when 
institutions increase their externally- 
sponsored, peer-reviewed research 
volume above that of a base year. 

• The cost of research and the complex- 
ities of evaluating proposed research 
make the role of the state necessarily 
catalytic and supplemental, rather than 
the primary source of funding. Virginia 
should help institutions increase the 
amounts of sponsored research funding 
they receive from federal agencies or 
industry. The incentives suggested 



ERIC 



13 



above will hcip, as will matching grants 
through the Center for Innovative 
Technology. Continued support for 
Commonwealth Centers, identified by 
national peer review as activities that 
arc among the three or four best of 
their kind in the United States, further 
adds to research strength. 
Vfhile acknowledging the great im- 
portance of research in Virginias colleges 
and universities and the desirability of 
increasing the amount done, the Com- 
mission urges that the relationships 
between graduate and undergraduate 
instruction and research be explored. 

Research can overshadow teaching, 
often to the detriment of undergraduate 
education. In particular, the Commission 
is concerned that undergraduates may 
be taught by graduate students who 
are not prepared to teach, and that the 
need to support themselves by teaching 
extends the amount of time graduate 
students take to complete their doc- 
toral work. 

V»'c arc persuaded that serious and 
continuous intellectual activity by mem- 
bers of the faculty— although not neces- 



sarily in all fields the basic research that 
creates new knowledge — is a prerequi- 
site of good teaching. But we do not 
believe it to be self-evident that good 
research and scholarship lead neces- 
sarily to good teaching, either of under- 
graduates or of graduate students. 

None of the concerns we have raised 
should obscure the basic point we wish 
to make: the capacity of Virginia's col- 
leges and universities to conduct re- 
search and scholarship will help the 
state develop economically, and can help 
the institutions become better places 
to teach and I earn. >Xork being done at 
Virginia Tech on composite materials 
and new adhesives, for instance, brought 
the university over S 10 million in re- 
search awards last year. Numerous Vir- 
ginia companies have been assisted by a 
program of the Center for innovative 
Technology that put them in contact 
with scientists who helped them solve 
technical problems. Research deserves 
greater emphasis and support, even as 
the colleges and universities examine 
the relationships between research and 
graduate and undergraduate education. 




(The I new Philosophy- CtllU all in doubt . 
Tlx Element of fire is quite put out. 
Tfx'Sun is last, and th' earth, and no man* wit 
Can uvlt direct him where to l<tob fitr it 
—John Donne 

So the sun Sits as upon a royal throne ruling 
his clnldrvn tbe piatiets which circle roiaul him. 
—Copernicus 

teoplegare ear to an upstart astrologer who 
Strom to proiv thai tbe earth nwwta. not tbe 
heavens or tlx firmament, the sun and tlx? 
moon. 

— Martin Luilu-r 



THE CASE FOR CHANGE 

VII. The University In Society 



The university in the 21st century 
cannot perceive itself as responding to 
the needs of the marketplace. Rather, 
we think that this will be a time when 
higher education should be prepared to 
provide strong leadership to our society 
\Xe really do not know where we are 
going in the exciting decades ahead of 
us and the university that simply signs 
on for the ride will be defaulting in its 
critical role. The old descriptions of the 
university —"in but not of the society; 
the "friendly critic" of the society within 
which and by whose tolerance it exists 
—are necessary, but not sufficient to 
the kinds of change that arc occurring. 

Some boundaries, like those between 
higher education and industry, are break- 
ing down. Others, like those between 
clcmentary-sccoodary schooling and 
higher education, should break down. 
The colleges and universities of the 21st 
century should look forward to much 



more complex relationships with other 
social institutions. 

we think that colleges and universi- 
ties should become more involved in 
the pressing issues of the day. We are 
concerned that higher education could 
become merely a support service for 
industry, economic development, or gov- 
ernment. But it is better that the univer- 
sity be engaged than disengaged, better 
to risk involvement than irrelevance. 

The women and men who work in 
colleges and universities are not uniquely 
qualified to solve the major social prob- 
lems of our time. But they do bring to 
such problems a vast array of knowledge 
and analytic and technical skills that few 
others command. They come, more- 
over, from institutions in which free and 
ordered competition among ideas is 
especially valued Their detachment, and 
that of the colleges and universities in 
which they work, assures that problems 



are looked at from different perspectives. 

Because colleges and universities 
provide opportunities for students to 
develop values and learn from role mod- 
els, it is extremely important that they 
deal with faculty, staff, and students 
without regard to sex, race, or ethnic 
origin. It is particularly important that 
women and minorities hold faculty and 
administrative positions approximating 
those of the larger population and that 
they be rewarded equitably. We realize 
that thvs is not an easy goal to achieve, 
but we urge the strongest possible com- 
mitment to doing so. This is not an 
ancillary social responsibility of higher 
education, but a c utricular matter, a 
matter of what and how students learn. 

The kinds of higher education we 
shall need depend upon the kind of 
human beings we want our children 
and their children to be. We think they 
should be analytically skilled but gen- 
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crous thinkers skeptical bui idealistic, 
committed to teamwork and the com- 
mon good, possessing technical, profes- 
sional, or administrative skills, but also 
broader perspectives on their lives: 
deeply involved in the institutions of 
their own culture but also enriched by 
the endless variety of human culture 
and experience among the peoples of 
the world: aware of interrelationships 
of states, nations, and economies: and 
able to deal effectively with conflicting 
ideologies and values. All of this may 
sound naive or impossible, or both, but 
we think it is important that our chil- 
dren and their children have opportuni- 
ties to become better citizens, parents, 
workers, and companions. 

These same characteristics ought to 
be affirmed by those who teach in and 
govern our institutions of learning. Thev 
should be conveyed to students not 
only in what is taught but in the behavior 
manifested within the school, college 
or university itself. Students learn at 
least as much from the behavior they 
observe around them as from their for- 
mal lessons, and they often experience 
a curriculum that is different from the 
one the faculty thinks it is teaching. 
Their experiences of the formal cur- 
riculum and the settings in which they 
learn, play, and work need to be better 
integrated. 



Many issues affecting America's col- 
leges and universities today reflect im- 
plicit and explicit choices made in the 
larger society Vf'c have not discussed a 
number of these issues that are major 
concerns. One of them is intercollegiate 
athletics. Vte are encouraged by the 
sound perspectives of several Virginia 
colleges and universities on the role of 
inter-collegiate athletics, the priority 
they put upon helping student-athletes 
receive their degrees, and the recogni- 
tion that iastitutions of higher education 
arc primarily places of learning. As a 
first step, we urge all Virginia colleges 
and universities to publish the gradua- 
tion rates of athletes. This may be the 
best indicator readily available of the 
extent to which institutions educate 
their student-athletes without exploit- 
ing them. 

It is increasingly apparent that stu- 
dents learn from other students, perhaps 
as much as they learn from the formal 
curriculum. The students who attend 
Virginia's institutions contribute greatly 
to their diversity and to the richness of 
the educational experiences of all. In a 
great nation with a mobile population, 
the notion of dist inguishing between 
residents of Virginia and other states is 
in some wa*'s anachronistic. At a time 
when the political and economic bar- 
riers among nations are being lowered, 
higher education in the next century 
will be poorly served by barriers among 
states 

The continental nations of the Euro- 
pean Economic Community recently 
took action to make their universities 
accessible to students from all member 
nations. In doing so, the president of the 
University of Bologna remarked, thev 
had made higher education in Europe 



as accessible as it was 500 years ago. 

But within the United States problems 
abound: unequal quality of institutions 
and investment in them among the 
states, great disparity in tuition polio; 
variations in population forecasts, and 
others. VCe think the practice of classi- 
fyingstudents as in-state and out-of-state 
will eventually end. but we do not yet 
perceive the administrative mechanism 
that will replace it. Interstate compacts 
like the Southern Regional Education 
Board have for some time been helping 
member states share programs so they 
can cope with varying student and em- 
ployer demands and limited resources. 
These arrangements may someday 
evolve into the mechanism that we arc 
seeking. Until such a mechanism is avail- 
able. Virginia should recover in tuition 
and fees as much of its cost of educating 
out»of-state students as it can and remain 
competitive. Its institutions could use 
some or all of the revenue generated in 
this way to provide additional financial 
aid to needy students. 

Limiting out-of-state students is not 
consistent with Virginias leadership 
aspirations. Broad accessibility to a range 
of students is particularly important, 
for instance, in recruiting faculty to the 
Commonwealth s colleges and univer- 
sities. Thus we strongly endorse the 
current Virginia practice of permitting 
its colleges and universities to accept 
substantial numbers of students from 
other states. Indeed, we encourage the 
institutions to diversify their stua.-nt 
populations even more, including stu* 
denes from states that are not geographi- 
cally close to Virginia and from other 
nations. we arc not arguing for greater 
proportions of out-of-state students but 
for more diversity within the present 
enrollments. Virginia will be a stronger 
state in the future if its institutions are 
permitted to remain open to out-of- 
state students. 

In making this recommendation, we 
are following the lead of the Higher Edu- 
cation Study Commission that in 1965 
recommended many of the changes 
that have brought Virginia higher educa- 
tion to its strong position today That 
Commission endorsed practices in place 
at the time and recommended that "no 
arbitrary limitations be imposed on the 
number or percentage of students to be 
admitted from other States or foreign 
countries in the state 'controlled institu* 
tions of Virginia." We think this is a wise 
policy that Virginia should continue as 
it shapes the future of its colleges and 
universities. 
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THE C \ S E FOR C 11 A N (i E 

VIII. The Academic Organization 



The "tyranny of the disciplines" 
in American higher education is an 
extremely perplexing problem. We 
understand this phrase to mean that the 
academic disciplines and departments 
that support them define acceptable 
methods of inquiry and what it means 
"to know" something about ourselves 
and about the world. Discipline based 
departments set the criteria by which 
research, scholarship, and teaching are 
evaluated and. as a result, how rewards 
are meted out to faculty members (pro- 
motion, tenure, salary increases, teach- 
ing schedules, research space, and so 
on ). Membership in a discipline and the 
corresponding department, rather than 
in a particular college or university 
community, is the basis for many faculty 
members' professional lives. 

We think that this disciplinary-based 
system must change. The president of 
one Virginia university has observed that 
the fact that much exciting teaching and 
research is called "interdisciplinary" is 
really a mark of shame: the present dis- 
ciplines are no longer adequate to what 
we know and the problems we must 
solve Nevertheless, they exert too much 
control in our colleges and universities. 
As a result, the rewards for working out- 
side the established boundaries of the 
disciplines are limited. For junior faculty, 
unprotected by tenure, the sanctions 
often are fatal. 

The culture of higher education is 
broader and stronger than the colleges 
and universities of Virginia, which can- 
not change the disciplines by themselves. 
But Virginias institutions might be able 
to ensure that faculty are rewarded dif- 
ferently, that the quality of teaching 
really does affect tenure decisions: that 
interdisciplinary research and teaching 
arc recognized and valued, at least in 
this state, with the coins of the realm; 
and that the hierarchical systems of 
faculty rank protect but do not limit 
free inquiry. 

We are aware that Virginia's senior 
institutions and Richard Bland College 
have traditional tenure systems while 
the Virginia Community College System 
has a system of continuing contracts. 
We offer no specific recommendations 
about these systems in themselves, but 
observe that tenure today may serve 
more as a personnel management system 
than as protection for free inquiry. While 
freedom of inquiry must be encouraged 
at all costs, we think it is important to 
be willing to consider changes in the 
administrative policies and practices of 
higher education as the responsibilities 
of faculty evolve. 



We suggest that institutions include 
in their procedures regularly scheduled 
performance reviews of all faculty and 
administrators, regardless of tenure or 
contract status. We further suggest that 
institutions review their procedures for 
awarding salary increases to ensure that 
genuine merit in a range of responsi- 
bilities, including teaching, advising, 
scholarship, and public service, receives 
due consideration. 

We also suggest that Virginias colleges 
and universities consider alterations to 
an even broader range of practices. Our 
educational systems and institutions 
reflect constraints of time and space 
that, in light of new technologies, may 
be more imagined than real. Universities 
and colleges are conceived as asscm - 
blages of buildings within which courses 
arc offered at scheduled hours and with- 
in which libraries of information are 
available for access. We and our children 
"go to college." Accreditation is orga- 
nized around the "site visit." 

We have rarely questioned the ade- 
quacy of the nine-month academic 
calendar, an anachronism that reflects 
the needs of an agrarian society for labor 
in the fields during the summer growing 
season. Neither have we questioned the 
practice of scheduling classes mostly in 
the mornings, nor the use of the credit 
hour, which is a vestige of early produc- 
tion theory. 

Some of this is changing— in tact, 
already has changed. Telephone lines 
have eliminated space as a barrier to 
communication. The answering machine 
and electronic mail have begun to elimi- 
nate time as a barrier. 

The college * : univcrsityof the 21st 
century is a network of resources linked 
together electronically or physically 
The resources are teachers, students, 
information, and equipment. A good 
physical plant is important, but there is 
more to a college or university than 
its buildings. 

More energy should be directed at 
developing communications networks 
to link dispersed resources. The need to 
concentrate research (the Research Tri- 
angle. Route 128. Silicon Valley) and in- 
struction has diminished with the advent 
of high speed telecommunications. Sci- 
entists at Virginia Tech manipulate robots 
at distant NASA laboratories, just as 
NASA scientists manipulated the space 
probe around Neptune, over one billion 
miles from earth. States that spread their 
research and instructional capacities 
broadly will be better suited to capitalize 
on economic development opportuni- 
ties because of the continuing technical 



advances in telecommunications. 

At the same time, the values of per- 
sonal contact and reasonable concen- 
trations of instruction and research must 
not be overlooked There are some kinds 
of teaching that can best be done with 
close personal contact between teachers 
and their students. There are advantages 
to being able to leave a physics labora- 
tory and walk across the street to talk 
with chemists about a particularly puz- 
zling problem. But greater dispersion 
of research and instructional capacity 
is now both desirable and necessary for 
the good of the entire state. 

We think the state ought to begin 
planning to do electronically those things 
that can be done as well and more eco - 
nomically that way, in order to have the 
resources to ensure personal contact 
where it is necessary for high-quality 
instruction and research. This will 
require possibly difficult choices. One 
way to create positions for the techni- 
cians who will be needed to operate 
telecommunications networks and to 
increase the number of teachers and 
researchers is to reduce the number of 
non-teaching staff in some areas. The 
states revenues are limited, and trade- 
offs of this sort may be necessary. 

Policies, procedures, and mandates 
originating in Richmond influence how- 
Virginia's colleges and universities con- 
duct their business.The Council of 
Higher Education and the central agen- 
cies of state government should change 
the way they do business and the way 
they build higher education budgets. 
Decentralized, autonomous operations 
with post-audit accountability excep- 
tion reporting, and a clear set of expec- 
tations, rewards, and penalties will put 
administration of higher education firm- 
ly in the control of those employed to do 
it: the presidents and their senior staffs. 



Most professors teach most of tlx* time, and 
large proportions of them teach all the time, 
but teaching is not the actmtv most rvuunlvd 
In- tlx* academic profession 

— Hurton Clark 



\n one ought to approach an education or a 
umivrstt)- in a spmt tfxit ts settled or 
unquestioning or smug or certain of atisuvrs 
or results. 

—A Bartlett (iiamani 
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THE CASE FOR CHANGE 

IX. Autonomy, Diversity, and Cooperation 



'*rah of u.\ unite urlti^ht. get our ttxmi'hts 
>-numi>k'iltn ttur mcMftfxtrs mutuct kittilh mi 
'K'slrvtmtbut ifk'fft 

- laiinil* Ulnl 



The Commission agrees with numer- 
ous persons who appeared before it in 
public hearings to urge that the hall- 
marks of Virginia higher education— 
autonomy and diversity— be maintained 
in the ruture. \XTiilc we recognize that 
there are other ways to orjpnize higher 
education, we believe that in the long 
run the strongest institutions are those 
that enjoy considerable autonomy This 
places great responsibility upon govern- 
ing boards and presidents, who must 
demonstrate creativity and willingness 
to take risks, or the system will stagnate. 

The formal system of higher educa- 
tion in \ irginia includes a great array 
of institutions: state -supported and inde- 
pendent, rw o-year and senior, research 
and highly specialized, traditionally 
black and single-sex. Opportunities for 
fundamental change arc open to all. But 
the sea change being felt in Virginia 
affects the entire system, and we think 
that Virginia should encourage creativity 
and discourage complacency by its 
method of governing higher education 
and by financial and other rewards. 

Institutions that innovate and demon- 
strate efficient use of the resources avail- 
able to them should be freed from state 
regulation to the extent possible. We 
applaud the current decentralization 
program to reward institutions in this 
way and urge that it be extended. 

Lcssot each institution's appropriation 
should be based upon its size and more- 
based upon the quality of the services 
it provides to the Commonwealth. 
Although some special initiatives, were 
funded in the 1989-90 budget, the cur- 
rent operating budget guidelines still 
provide faculty administrative, and sup- 
port positions based upon institutional 
enrollment This offers some institutions 
an almost irresistible temptation to 
increase enrollments in order to increase 
funding It seriously disadvantages those 
institutions whose governing boards 
have determined that they ought not 
grow for qualitative reasons. 

The major incentive for change within 
Virginia higher education is money. The 
rewards and penalties for certain actions 
arc generally monetary and these have 
to be changed if there is going to be any 
substantive change in the behavior of 
colleges and universities. 



The entire budgeting procedure need 
not be changed. Changing the base fund- 
ing probably is not possible anyway, as 
proponents of program budgeting have 
discovered. The base is a given, with 
relatively minor adjustments, unless and 
until the Governor and General Assembly 
decide simply to cease providing a cer- 
tain service to the citizens of the state. 
So instead Virginia should focus on the 
incremental funding available to higher 
education in each budget, and devise 
a way to use that money to leverage the 
greatest possible change in the direc- 
tions suggested in this report.' 

Several approaches are possible. The 
simplest is for the Governor to request 
proposals for specific initiatives as the 
biennial budget is prepared. The Council 
of Higher Education could evaluate the 
proposals submitted by the colleges and 
universities and make recommenda- 
tions to the Governor and the General 
Assembly. 

A preferable approach may be for the 
Council of Higher Education to establish 
a grants committee to evaluate institu- 
tional proposals and recommend the 
allocation of funds. The committee might 
be composed of senior faculty members 
representing each senior college and 
university and the community colleges. 
\X nether they were elected or appointed 
could be determined by the Council in 
consultation with the institutions. 

A grants committee could make its 
recommendations to the Council as the 
Governor prepares the budget. Or the 
General Assembly could appropriate the 
incremental funds to the Council, which 
could allocate them based upon the 
grants committee's recommendations. 

We realize that our proposal is a strik- 
ing departure from the current system. 
But we think that the current system, for 
all its virtues, does not provide sufficient 
incentives to encourage substantive 
changes in curricula or management 
practices 

further suggest that the Council 
be directed, again m cooperation with 
the institutions, to develop new guide- 
lines for space planning. The new guide • 
lines should take into account the 
changes in teachingand learning, library 
material storage and management, tele- 
communications, and administrative 



systems that we have identified. They 
should place less emphasis upon enroll- 
ment growth and more upon innovative 
use of the new technology that is becom- 
ing available to colleges and universities. 
They should reward use of facilities at 
times when they typically are little-used 
in residential institutions: in the after- 
noons and evenings, on weekends, and 
during the summer. They should reward 
facilities-sharing, not only within higher 
education but with other educational 
systems, businesses, and agencies of 
government. They should encourage 
institutions to use alternative forms of 
capital financing, such as those now be- 
ing studied by a legislative commission. 

>Xe are also concerned about the 
cost of higher education to students and 
their families and offer several observa- 
tions and suggestions on this highly 
important issue. 

• Virginia was one of the first states to 
adopt a budgeting procedure that 
indexed the tuition and fee revenues 
an institution must raise to the amount 
of general fund revenue appropriated 
to it. Half the Southern Regional Edu- 
cation Board states now use some form 
of indexing. 

In the Virginia system, the more 
money appropriated to higher educa- 
tion from the generai fund, the more 
must be raised from tuition and fees. 
Higher costs to students and their fami- 
lies are a sign of strong support from 
state government rather than the oppo- 
site and they represent the Common- 
wealth's commitment to quality. Wc 
are pleased that tuition in the com- 
munity colleges remains relatively low. 
and urge that this practice be continued. 

• The great progress of Virginia s col- 
leges and universities has been achieved 
with operating budgets whose revenues 
include an average of about 35 percent 
from tuition and fees in the senior insti- 
tutions and about 20 percent in the 
community colleges. A reduction in 
cost to students and their families 
would require hundreds of millions of 
additional general fund dollars if the 
institutions were to continue operating 
at their present levels of service. 

Efficiencies are possible, some 
amenities can be eliminated or made- 
optional, and some services can be 



ha ~ m t '"^rntal funds' are obviously crucial here. VCe mean to mcludc in the base for a two-vrar budget the 

that amount should be added salarv increases for faculty and other staff, and any state wide increases for inflation 
/ / ™ ,ncrcmcmaJ lund > *cn. *nr eventhtng else that is now appropnated to the colleges and uruvrrs.ues funds tor enrollment growth new 

' 1 activities, or eonnnuation ot activities that are not pan of the base ) ^ 



ERIC 



17 



provided for a fee as they are needed 
Student fees for ancillary and auxiliary 
activities not directly related to instruc- 
tion make up a sizable pan of the total 
cost of college to students and their 
familics.These fees should receive at 
least as much attention as tuition in 
the states effort to control costs. 
• Application and admission data do not 
indicate that potential students are 
being excluded by high costs. Nonethe- 
less, we recommend that the Council 
of Higher Education be directed to 
undertake a comprehensive study of 
student characteristic!), including 
financial resources, across the entire 
system of higher education, public and 
private. lb our knowledge, there is not 
enough information available about 
who goes to college, where, and why. 
for anyone to make a good public policy 
decision about costs to students and 
their families. 

Institutional diversity and autonomy 
arc extremely important to Virginia 
higher education, but some decisions 
affecting the entire system must be 
made, especially in a period of rapid 
and fundamental change. For instance. 
Virginia's system, as we understand it, 
j should not be distorted by permitting 
i massive universities to develop within 
it Someone must control enrollment 
growth, just as someone must seek to 
ensure that the resources available to 
higher education arc allocated equi- 
tably and for the greatest possible good. 
There must be someone with the respon- 
sibility of making decisions for the good 
of the entire system, rather than on 
behalf of individual institutions, we 
think that role is best played by the 
Sute Council of Higher Education for 
Virginia as a coordinating agency for the 
system, subject, of course, to the over- 
sight of the General Assembly. 

The independent and state -supported 
institutions are not in conflict, as they 
arc in some other states, but there could 
be more active cooperation between 
them. Several joint projects between 
independent and state-supported institu- 
tions are underway, and we recommend 
that the Council of Higher Education 
make a greater effort to bring the two 
sectors together. 

The same is true of relationships 
between the community colleges and 
senior institutions. Again, there are some 
very good joint projects and active rela- 
. uonships between individual institu- 
tions. But more should be done to link 
the sectors of the system together. Most 
importantly it should be made as easy 



as possible for graduates of community 
colleges to transfer to senior institutions 
and get full credit for the work they have 
done. >Xfc know this is not a simple issue, 
but the colleges and universities should 
deal with the complexities to make it 
simple for the student. 

College and university education 
builds upon the work done in the ele- 
mentary and secondary schools. There 
ought to be a seamless web of relation- 
ships connecting elementary, secondary 
and higher education, and a fundamen- 
tal integrity to the entire system of 
education. It follows from this that the 
new perspectives on the curricula of col- 
leges and ur iversities must be reflected 
in the curric lla of the elementary and 
secondary sc \oo\s. Otherwise, we shall 
subject studc its to education in two 
systems that are not complementary. 

It also follows that higher education's 
role in the education of teachers is cen- 
tral to the entire academic enterprise. 
More well-prepared teachers must be 
available to teach greater numbers of 
students entering elementary and sec- 
ondary schools. We think that the presi- 
dent of each college and university that 
prepares teachers for the state's schools 
should be personally involved in the 
activity. Meetings with school superin- 
tendents and with faculty primarily 
responsible for teaching and advising 
prospective teachers should occur on 
a regular schedule. 

The Sute Board of Education and the 
Council of Higher Education have a good 
record of working together over the 
years. They have encouraged greater 
cooperation between elementary- 
secondary and higher education, but 
they do not appear to have joined to- 
gether to request funding for special ini- 
tiatives mat are based upon cooperation. 
Joint Board-Council grants to ensure 
continuity of curricula from secondary 
school to college, for instance, would 
help to increase communication among 
the various faculties in the schools, 
colleges, and universities. 

The colleges and universities could 
be asked to bid on contracts to assist 
school districts or particular schools 
that arc judged by the Board of Educa- 
tion to be performing below standard 
Again, the Board and the Council could 
evaluate institutional proposals, and 
monitor the progress of the district or 
school being assisted 

Finally, we think that Virginia higher 
education should make cflbrts to be open 
to, and connected with, other "para- 
systems'* of education throughout the 




sute: adult literacy programs, state 
humanities and arts councils, appren- 
ticeship programs, cooperative educa- 
tion, alternative schools, industrial 
training programs, and so on. More of 
these "para-systems" are developing and 
it seems to us preferable that they be 
linked together rather than each operat- 
ing oblivious to the others. 

Vffe cannot place too much emphasis 
upon the importance of cooperation. 
Among colleges and universities, be- 
tween the sute -supported and the inde- 
pendent sectors, between two-year and 
four-year institutions, between higher 
and elementary- secondary education, 
between higher education and business, 
between higher education and govern- 
ment—all of these relationships should 
be improved and carefully nurtured to 
ensure that old barriers do not prevent 
Virginia from seizing new opportunities. 

Neither governance nor administra- 
tive systems necessarily need to be 
changed, Ue are concerned about some- 
thing more fundamental are asking 
the persons responsible for Virginia 
higher education to see things whole: 
to see that everything relates to every- 
thing else, and that behaviors must 
change in light of that understanding. 
The health of each college and university 
depends upon the health of Virginias 
schools, businesses, and government. 
Our report repeats this point often and 
in different ways because it is central to 
the vision we are proposing. 
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Higher education has responsibilities 
that override the plans and aspirations 
of individual colleges and universities. 
Collectively the institutions have the 
ability to affect the social, political, and 
economic conditions of the states and 
the nation. The way higher education 
is organized strongly influences the 
extent to which its work gets done and 
the ways in which it can answer to the 
needs of society. While this is also true 
of other functions of government, the 
unique intellectual and moral position 
occupied by colleges and universities 
in American culture places special obli- 
gations upon them. 

Throughout our report we have 
emphasized our admiration for the way 
in which Virginia higher education has 
nourished as a loose system of colleges 
and universities with coordination by 
the State Council of Higher Education. 
In this brief section, we raise what seems 
to us to be the weakness inherent in this 
system, no one is in charge. 

To some extent this is good, as we 
have noted. It permits institutions to 
flourish in their own ways, and fosters 
a diversity that gives students a wide 
range of choices among institutions. 

It is possible to regulate a system so 
completely from the top that it has no 



fluidity: We think Virginia has wiselv 
avoided this approach. But this means 
that the system of higher education 
rarely acts in concert and that coopera- 
tion is often difficult to achieve. Individ- 
uals with unusually strong imaginations 
and political and rhetorical skills some- 
times can help the institutions to act as 
a system, but only temporarily The sys- 
tem is inherently fluid. 

L'nder these conditions, the gover- 
nance of higher education in Virginia 
requires a kind of social contract: for it 
to work, the participants must agree to 
belong to the system. L'nforrunatelv. 
there is not sufficient incentive to do so. 

To be blunt: the present arrangement 
does not encourage or reward coopera- 
tion, risk-taking, or innovation. It tends 
to equate effectiw leadership of colleges 
and universities with acquisition of 
resources: staff, buildings, and money 
The institutions seldom act together 
because they jockey for competitive 
advantage among themselves. They tend 
not to take chances or innovate, in part 
because the state's budgeting is based 
on "steady state" funding for all agencies, 
and because higher education has come 
to place a premium upon doing business 
as usual. In effect, the funding and 
rewards tend to equate success with 
acquisition of resources— as if what is 
good for each college and uni\ersity 
is necessarily good for the people of 
Virginia. 

Not only should higher education act 
more as a system, it also should consider 
its respoasibilities in the broader society 
of which it is a pan. For example, only 
slightly more than half the high school 
graduates in Virginia go on to college. 
Many young people disappear from the 
educational system somewhere between 



ninth grade and high school graduation. 
Many children enter kindergarten with 
deficiencies that make it impossible for 
them to catch up. Twenty percent or 
more of the adult population may be 
functionally illiterate. The state will need 
to build a new prison even* year for the 
next decade to keep up with the current 
rate of incarceration. The environment, 
both natural and constructed, is threat- 
ened. Health care, especially for children 
and the elderly, is becoming more 
expensive but not necessarily better. 
Employment in traditional Virginia 
industries is diminishing, and there is 
fear and want in some regions of the 
state. The gap between the wealthy and 
the poor continues to increase. 

In a way. colleges and universities 
have nothing to do with these condi- 
tions, except insofar as they provide 
opportunities for research or teaching. 
But no one really believes that higher 
education can or shou Id do its work and 
acquire its resources oblivious to the 
broader needs of Virginia or the nation. 
No one really believes that the colleges 
and universities should seek appropria- 
tions at one another's expense or at 
the expense of other agencies of state 
government. But that is how the system 
works. 

If Virginia wants persons in responsi- 
ble positions to behave differently as we 
think they should, these people need to 
be assured that they arc expected to 
act in the best interests of the state as a 
whole, and not just for the institutions 
they represent. They need to be assured 
that change is necessary and that it is 
their job to provide leadership that leads 
to change. At present, they do not seem 
to have that assurance. 

As appointments are made to institu- 
tional governing boards the Governor 
should emphasize that board members 
are expected to discharge their respon- 
sibilities with concern for the well-being 
of all the colleges and universities and 
the general public. One criterion for 
assessing the performance of board 
members, presidents, and senior staff 
should be the extent to which their 
institutions arc working with others in 
the system for the common good. 

In any way possible. Governors, the 
General Assembly, members of college 
and university governing boards, and 
the Council of Higher Education should 
reward behavior that demonstrates 
institution's concerns for the problems 
of the broader society of which they 
are a part and from which they derive 
their support. 
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The State Council of Higher Educa- 
tion, working with the state's colleges 
and universities and subject to over- 
sight by the Governor and the General 
Assembly, is responsible for planning 
the development of Virginia's system of 
higher education. 16 judge by the results 
achieved in the past 15 years, the plan- 
ning processes of the Council appear 
to work well. They are flexible, relatively 
informal, and able to respond quickly 
to changed circumstances and new 
needs. A highly pragmatic, flexible, and 
continuous approach to planning is what 
the times requirc.The era of the thick, 
long-range master plan has passed 

During the course of its deliberations, 
the Commission received a number of 
proposals from Virginia's colleges and 
universities for change or growth, instead 
of offering a detailed plan for expansion 
of the Virginia system of higher educa- 
tion which is beyond our charge and 
would intrude upon regular planning 
processes that are working well, the 
Commission offers a set of policies on 
which decisions about programmatic 
improvements or increased enrollment 
should be made.Thc proposals of Vir- 
ginias institutions have been very useful 
to us in developing the following recom- 
mended policies. 

1. Planning ought to be done not only 
by institutions but among them. We 
are not calling for sameness but we 
are calling for cooperation we sup- 
port competition among ideas but 
not for territory. 

2. The current policy and practice of 
keeping Virginia's state -supported 
universities relatively small in com- 
parison with those in some other 
states should be continued. Our 
reasons are simple. Smaller institu- 
tions are an attractive and distinctive 
characteristic of Virginia higher 
education. Particularly at the under- 
graduate level many Virginia colleges 
and universities have reputations as 
places in which students receive per- 
sonal attention. While other states 
have universities that are twice the 
size of Virginias largest, and while 
some of them are quite good, Vir- 
ginia has chosen another approach 
that has worked well and should be 
continued 

In addition, Virginia has a coordi- 
nated system of colleges and univer- 
sities whose strengths balance one 
another. For any of its universities to 
become massive, multi-campus insti- 
tutions would upset the delicate po- 
litical and educational balance upon 



which the present system depends. 

3. Undergraduate growth should occur 
across an array of institutions that 
reflects the diversity of Virginia high 
school graduates. Growth should be 
approved at highly selective and 
moderately selective institutions, 
and at those to which admission is 
actually or virtually open. 

4. Wherever growth occurs, it should 
be accompanied by curricular im- 
provement. Institutions that propose 
to offer students new perspectives 
upon the arts and sciences, technol- 
ogy, and the professions should be 
the first authorized to accommo • 
date more students if they propose 
to do so. 

5. Funding for growth that takes place 
along with specific curricular im- 
provement should be greater tton 
that for enrollment growth alone 

6. Proposals for curricular improve- 
ment from institutions that choose 
not to increase their enrollments 
should be encouraged Growth is 
not a prerequisite for change. 

7. Proposals to accommodate more 
students should place special em- 
phasis upon the education of minori- 
ties and women, both cf whom will 
become more important participants 
in our society and the workforce. 

8. The enrollment growth should con- 
sist primarily of Virginians, especially 
at colleges and universities that now 
enroll substantial numbers of out-of- 
state students. In this way, the per- 
centages of out-of-state students 
should decrease while their absolute 
numbers will not 

9. Funding for growth should be sepa- 
rately identified to ensure that it 



does not occur at the expense of 
existing students, especially those 
who are undergraduates. Institutions 
that propose to grow should be pro- 
viding adequate services to their 
p resent students.The curricular 
needs of existing students should be 
kept in mind as institutions consider 
new curricular approaches designed 
to accommodate growth. 
10. Many adults will need continuing, 
advanced education within commut- 
ing distance of their workplaces or 
homes. This education should be 
provided by faculty on-site and by 
telecommunications where possible 
and appropriate. Either electronically 
or physically, faculty ought go to 
these students rather than vice versa, 
we recommend that money be appro - 
priated in the 1990 Session of the Gen- 
eral Assembly to permit the Council of 
Higher Education, in cooperation with 
the institutions, to plan in response to 
these policies. Planning money will help 
to maintain the momentum that has 
been gained during the life of the Com- 
mission, as the state's colleges and uni- 
versities considered ways in which they 
want to shape the future. Our work has 
stimulated a great amount of activity that 
will prepare Virginia higher education to 
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meet the demands of change and growth 
in the coming decade and beyond. What 
is needed now is detailed planning and 
consideration of alternatives. 

Beyond this set of policies, several 
other considerations should inform 
planning to accommodate change and 
growth. 

The state s independent colleges and 
universities should be relied on to the 
greatest extent possible as enrollment 
demand grows. The fine Tuition Assis- 
tance Grant Program will continue to 
be an excellent way to assist Virginia 
residents who want to attend the inde- 
pendent colleges and universities. A 
need-based component in addition to 
the basic grant for which all Virginians 
are eligible would make it even more 
helpful. This program should continue 
to receive strong state support. 

Virginia should consider expanding its 
program of contracts between the Com- 
monwealth and selected independent 
institutions for instructional programs 
not readily available from state-supported 
institutions. The contracts might pay the 
difference between tuitions at the state- 
supported and independent institutions. 

The Council of Higher Education 
should explore the feasibility of creating 
a category- of "state-assisted colleges and 
universities." subject to the limits of the 
Virginia Constitution. Only independent 
institutions that offer instructional pro- 
grams not available at state-supported 
institutions within a reasonable distance 
should be eligible to participatc'Thcy 
would be more accountable to the state 
( for instance, their academic programs 
and expenditure plans might be subject 
to approval by the Council and their 
accounts subject to state audit ). 

It should be easier for students who 
attend Virginia s community colleges 
to transfer to the senior colleges and 
universities. Each senior college and 
university should adopt a policy assuring 
that students who arc granted admis- 
sion after earning a community college 
degree will receive full academic credit 
for their work This will, of course, 
require the community colleges to offer 
a good general education that is subject 
to quality assurance by the Virginia 
Community College System. 

It is increasingly clear that the urban 
universities arc racing a substantial 
demand for residential undergraduate 
education for traditional college-age 
students. More young students want to 
live on or close to campus. Much of the 
non -residential, commuter enrollment 
consists of graduate and professional 



students, and older adults, including a 
growing population of single parents, 
whose special needs must be met. 

While large numbers of current 
undergraduates clearly prefer to live in 
residences on campus, state and institu- 
tional planners should remember that 
such preferences can change. Less than 
20 years ago living on campus was 
viewed with disdain by many students 
and there were empty residence halls 
at some Virginia colleges. Moreover, 
many students live off-campus, espe- 
cially those who are older and those 
who have families. Institutions that are 
not highly selective she old be encour- 
aged to lookforalternativcsto construct- 
ing and operating additional residence 
halls that could become a financial bur- 
den if a future generation of students 
decides it prefers to live off-campus. 

The patterns of enrollment at urban 
universities can create highly stimulating 
intellectual environments for all students 
and faculty. We urge the urban universi- 
ties to consider their opportunities care- 
fully as they plan curricuiar and campus 
development The mix of women and 
men of different races, cultures, and ages 
could make these institutions the most 
exciting places to be in the 21st century 
if the universities capitalize on the rich 
diversity of Virginias urban areas. 

The system should make maximum 
use of telecommunications to provide 
interactive televised and computer- 
xssisted instruction from major college 
and university facilities to distant sites, 
recognizing that the effectiveness of 
such instruction depends upon the dis- 
ciplines being taught, the methods of 
teaching, and the learning objectives of 
particular courses. 

Virginia should consider creating a 
single credcntialing entity that is respon- 
sible for coordinating all long-distance 
and off-campus instruction and. when 
several institutions contribute courses 
to a degree program, conferring degrees. 
Such an entity would promote instruc- 
tion that is based upon acquiring and 
demonstrating competence rather than 
upon completing a prescribed number 
of credit-hour courses within the tradi 
tional academic calendar. 

This new entity would be similar to 
Empire State College in New \brk and 
Thomas Edison College in New Jersey 
and have something in common with 
the British Open University It would 
assume administrative control of the six 
regional consortia now operating under 
the auspices of the Council of Higher 
Education, the interactive television 



network that has been developed by the 
Council and several institutions over the 
past six years, and any additional tele- 
communications networks that may be 
created for instructional purposes in 
the future. Perhaps most important, it 
would broker educational services to 
meet emerging regional needs. 

If the General Assembly authorizes 
the establishment of new campuses or 
institutions under the control of existing 
institutions, we recommend that statu- 
tory provision be made for their status 
to be reviewed every five years. The state 
should determine whether and under 
what conditions these new entities 
should become free-standing colleges 
and universities. 

The growth of Virginia higher educa- 
tion will be coherent only if the state- 
supported colleges and universities 
adhere to the enrollment levels approved 
for them. The 1974 General Assembly 
Commission on Higher Education was 
quite explicit that "institutions should 
be expected to achieve the enrollment 
projected." But we sense confusion about 
whether the Council of Higher Educa- 
tion's enrollment projections are objec- 
tives to be exceeded if possible, targets 
to be met, or limits that may not be 
exceeded. 

If planning for the 21st century is to 
be effective, the approved enrollment 
projections should determine the num- 
ber of students each institution should 
attempt to enroll each year, neither more 
nor less. We recommend statutory 
change to make this point clear. The 
incentives to exceed approved levels arc 
currently too strong, and the penalties 
for exceeding them too weak. The stat- 
ute should include stiff penalties for 
exceeding approved enrollment levels 
unless the occurrence is beyond insti- 
tutional control. 



PLANNING AM) SUPPORTING CHANGE: 

Thoughts For The General Assembly 



If Virginia's response to change and 
growth in higher education is to be 
orderly and thoughtful, the General 
Assembly's support is essential Con- 
cerned legislators established the pres- 
ent coordinated system as a result of 
the work of the General Assembly Com- 
mission on Higher Education, which 
reported its recommendations to the 
1974 Session. During the past 15 years 
progress has been remarkable. The sys- 
tem has grown by more than 75,000 
students and its overall quality has 
improved. Some Virginia colleges and 
universities have become known as 
among the best irrthe nation. 

Progress in funding has been particu- 
larly rapid over the past several years. 
Faculty salary averages, for instance, 
have increased 64 percent in the past 
six years, well over SI billion has been 
provided for college and university 
buildings during the past ten years. 
Under the unique debt -financed equip- 
ment trust fund more than $85 million 
worth of instructional and research 
equipment has been provided since 
1986, with the possibility of twice that 
amount being available before 1998. 

Grants to Virginians attending the 
state's independent colleges and univer- 
sities have increased from $500 in 1978- 
79 to $1500 in 1989. Financial aid for 
needy students in the public colleges 
has grown from $3 8 million to $ 19.4 
million over the same period. The state- 
wide need-based program for students 
in public and independent higher edu- 
cation has doubled, and a new work- 



study program has been started. Funding 
for Eminent Scholars, a program that 
matches income from endowment with 
state money to attract and retain out- 
standing faculty, has increased from 
$755,040 in 1979 to $5.6 million in 
1989. Overall, state general funds for 
higher education in Virginia more than 
doubled in a decade, from $871,065,510 
in the 1978-80 budget to $2,128 billion 
in 1988-90. 

Comparisons of support for higher 
education among the states arc difficult 
because they fund higher education in 
so many different ways. Some states, 
particularly in the western part of the 
United States but also North Carolina, 
are committed to extremely low tuition 
as a matter of public philosophy. Others, 
like Virginia and the coastal states to the 
north, have relatively high tuitions. Some 
states (like Virginia) use tuition to pay 
for educational services, while others 
(like west Virginia) use most of it to pay 
debt service on capital outlay. 

Nonetheless, the Commission notes 
that Virginia currently ranks 10th in per- 
capita appropriations and 11th in total 
appropriations for higher education (it 
is one of 1 1 states that appropriate more 
than $1 billion per year for higher edu- 
cation), and 19th in appropriations per 
$1000 of personal income.This is a good 
position to be in, but Virginia is behind 
such sates as North Carolina, California, 
and Minnesota Vte also note that Vir- 
ginia's per capita income has risen at a 



substantially greater rate than its support 
of higher education over the past 20 
years, and that the state-supported col- 
leges and universities now derive 53 
percent of their total operating revenues 
from sources other than the states gen- 
eral fund. The people of this state can 
expect excellent colleges and universi- 
ties only if they arc willing to provide 
the funds needed to run them. We think 
it is important to emphasize that higher 
education will need more money in the 
decades ahead, we also think it is impor- 
tant to emphasize the importance of a 
predictable flow of funds to institutions 
that have to undertake fundamental 
changes. 

While being well funded does not 
necessarily guarantee high quality re- 
sults, it clearly helps. In the long run a 
state can aspire to excellent education 
only if it is willing to pay for it 

Virginia has experienced several years 
of exceptional revenue increases and 
the colleges and universities have been 
among the beneficiaries. While higher 
educations share of the states general 
fund appropriations has diminished 
somewhat, from 16.8 to 15.9 percent 
since 1981, increases in operating bud- 
gets for the institutions are among the 
highest in the nation. 

Vte are aware that increased demands 
for state services of various kinds, mount- 
ing pressure to return more revenue to 
the localities, and slower rates of revenue 
growth may make the early years of the 
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next decade difficult. We think that the 
vision of higher education that we are 
offering is realistic and necessary for 
good times or lean. 

First of all. the enrollment growth is 
coming, regardless of the rate at which 
state revenues increase. Whether addi- 
tional funding is provided according to 
plans that combine growth with cur* 
ricular improvement or simply as more 
students show up at the gates, the col* 
leges and universities will need more 
money to serve more people. 

Second, the growth will occur at a 
manageable pace: probably about 3.000 
full-time equivalent undergraduate stu- 
dents each year from 1994 until 2005. 
We recommend that the growth be 
anticipated and that funds be provided 
m advance to prepare for it. This is pref- 
erable to providing funds after enroll- 
ment growth has occurred which is 
what iias tended to happen in Virginia 
over the past 25 years. 

Third, we haw recommended that 
Virginia maintain its commitment to 
the Higher Education Equipment Trust 
Fund and adopt alternative ways of 
financing some capital outlay for colleges 
and universities. This will help to relieve 
some of the pressure for new funds to 
support both instruction and research. 

Fourth, we have recommended way's 
in which the resources available to 
higher education can be used more 
effectively— for examples, greater co- 
operation among institutions, offering 
instruction by television and computer, 
encouraging enrollment in the com • 
munity colleges for the first two years 
of undergraduate education, and using 
the capacities of the independent insti- 
tutions to the fullest. 

Our proposals arc not cxtravajzant. We 
have tried to be realistic while at \h-i 
same time stressing that changes must 
occur in Virginia higher education if it 
is to serve the people well in the next 
century This is a vision for good, bad, 
or average state revenue growth. 

The operating budget cost of adding 
24.000 full-time equivalent students (a 
reasonable but conservative projection ) 
to the enrollment of the state s colleges 
and universities is at least $133 million 
per year. This estimate assumes that the 
students will be distributed across the 
state -supported and independent insti- 
tutions as they arc today, and uses current 
levels of support per full- time-equivalent 
student. The capital outlay required to 
accommodate the same enrollment 
growth will cost about S500 million, 
equally divided between educational 



and auxiliary enterprise space. 

Neither the operating nor the capital 
costs come all at once, of course.The 
capital investment can be made over a 
decade, while the operating budgets 
will gradually increase as the enroll • 
mcnts swell. 

Most importantly, these estimates do 
not include money to make colleges and 
universities better, rather than just big- 
ger. If the state accepts our recommenda- 
tion that higher educations incremental 
funds be allocated to reward change, 
then growth and curricular improve- 
ment will compete for the same re- 
sources. There has to be enough available 
to make the competition worthwhile. 

Planning fundamental change is com- 
plex and will be costly But we think 
that Virginia's chances of success will be 
considerably improved if future adminis- 
trations and legislatures commit them- 
selves to provide a steady stream of funds 
to support transformation and selective 
growth within the system of higher 
eduction. We also think that it will cost 
more in the long run just to accommo- 
date enn. Urn em growth with spasmodic 
funding Academic, administrative, and 
capital innovations need systematic 
support in order to succeed. 

Virginias colleges and universities 
have flourished because they have been 
supported by legislators who looked at 
the needs of higher education asa whole, 
rather than at the needs of some favorite 
institution. We urge the General Assem- 
bly to reaffirm its commitment to this 
perspecuve in its response to our report. 
Several of our recommendations require 
such an affirmation, at least implicitly 

New funding guidelines for operating 
or capital outlay budgets, for instance, 
can only be effective if they are endorsed 
by legislative leaders. Decisions about 
where enrollment growth should occur 
are useful only if they arc one of the 
bases for allocating money and positions 
among the institutions, and the legisla- 
ture rejects all end-runs. 

The autonomyof Virginias state- 
supported colleges and universities is 
one of the hallmarks of the state's higher 
education. Other state systems do not 
provide for separate governing boards 
to oversee each institution, and we rec- 
ognize that several of these systems are 
very good. But diversity among the 
states is as important as diversity within 
them, and we are convinced that Virginia 
higher education has become what it 
is because institutional autonomy has 
been preserved. 



The president of one Virginia univer- 
sity commented upon another value 
that should be preserved: the cordiality 
that exists between state government 
and the colleges and universities, and 
between the state*supported and inde- 
pendent institutions of higher education. 
We are impressed by tliis characteristic 
of Virginia and urge that future actions 
strengthen rather than weaken the good 
relationships that now exist. 

At the same time, we urge greater 
active engagement among the various 
parts of the education enterprise in Vir- 
ginia. We prize cordiality but we want 
to see engagement: active, productive 
working relationships.This is what will 
really help students, businesses, and the 
state as a whole. 

W? assume that a course of action 
will be determined by the Governor and 
General Assembly after consideration 
of the recommendations of the Com • 
mission on the University of the 21st 
Century As indicated by Governor Baliles 
in his charge to the Commission, we 
expect that specific planning will be 
done subsequently by the Council of 
Higher Education and the colleges and 
universities. A commitment to provide 
steady operating and capital outlay sup- 
port will help to ensure that higher 
education serves Virginia and its citizens 
adequately over the next several decades. 

But nothing much will happen with- 
out initiatives from those who are re- 
sponsible for Virginia's colleges and 
universities. The Commission recom- 
mends that each state-supported insti- 
tution be directed, and each independent 
institution be requested, to develop a 
detailed plan in response to this report 
and about its own view of the future 
by June 30. 1991, and forward it to the 
Council of Higher Education. 

Vfe do not suppose that everyone will 
agree with all that we have said. Too 
much agreement would be a sign that 
we have taken too few risks. Neither do 
we suppose that the changes we have 
recommended can be made quickly But 
Virginia's system of higher education 
enjoys several advantages because it can 
undertake change at its own initiative 
rather than responding in a rush to 
external forces, can plan for growth 
before it happens, and contains strong 
colleges and universities whose fortunes 
are on the rise, along with those of the 
Commonwealth. 
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A numematical concept called, somewhat msleadingk "chaos." holds thai ai certain points small changes 
witrrin systems will produce great and unpredictable results. For instance, a small rock in the middle of a rushing 
stream may cause enormous turbulence in the water for some distance after it passes o\er and around the rock 
The mathematics created to conceive such "chaooc" situations is non-linear the future does not follow trends 
established in the past 

The graph on the cover illustnues a detenrunisac system that can lead to chaotic Ixhavior It was fust 
studied by Mitchell Fergenbaum of the Los Alamos Xauonai Laboratory The graph is lormal and patterned, but the 
pattern emerges onh-after the fact In the graph, the trend line moves in steps until, for the first tune, it must cross 
the parabola to intersect the diagonal. It then enters into an expanding ' loop.'* changing direcuon every ume it 
intersects the parabola or the diagonal. 

To some, chaos theory is critical to the future of science, permitting scientists to pre>ent representations ot 
reality not otherwise conceivable. Others are less impressed by ns promise, what it represents to ums the probability 
that the future will not be simply a linear extrapolation of the past that small events happening uxin\ wvll came 
unexpected new patterns to emerge dowTLstream. 
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